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(54) INK-JET RECORDING FLUID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ink-jet recording fluid which solves the problem in the 
conventional process and gives a transparent clear image by using specified ingredients in a 
recording fluid comprising an aqueous dispersion of a pigment. 

SOLUTION: This recording fluid comprises an aqueous liquid containing a pigment, colloidal 
silica and a chelating agent, these ingredients respectively accounting for 0.1-10wt.%, 0.5-30wt.% 
and 0.01-5wt.% of the recording fluid usually. Examples of the pigment used include 
quinacridone, phthalocyanine, azo, isoindolinone, dianthraquinonyl red, threne and perylene 
pigments, and carbon black. An aqueous resin may be used in this recording fluid. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Record liquid for ink jets which contains a pigment, colloidal silica, and a chelating 
agent in a water liquid, and is characterized by the bird clapper. 

[Claim 2] Record liquid for ink jets according to claim 1 which contains a pigment 0.1 to 10% of 
the weight among record liquid. 

[Claim 3] Record liquid for ink jets according to claim 1 or 2 which contains 0.5 - 30 % of the 
weight, and a chelating agent for colloidal silica 0.01 to 5% of the weight among record liquid. 
[Claim 4] Record liquid for ink jets according to claim 1 it is [ liquid ] one sort as which a pigment 
is chosen from the group which it becomes from a Quinacridone system, a phthalocyanine 
system, an azo system, an isoindolinone system, dianthraquinonyl red series, the Indanthrene 
system, a perylene system, and carbon black. 

[Claim 5] furthermore, the claims 1-4 containing an aquosity resin — either — the record liquid 
for ink jets of a publication 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the record liquid which 
is excellent in the water resistance of a printing record object and lightfastness to the so-called 
regular papers, such as acid paper currently used in general office etc., and alkaline paper, about 
the record liquid for ink jets, and can perform record of high saturation. 
[0002] 

[Description of the Prior Art] Conventionally, as record liquid for ink jets, what dissolved water 
soluble dyes, such as acid dye, direct dye, and basic dye, in a glycol system solvent and water is 
used well (for example, Provisional Publication No. 53-61412, Provisional Publication No. 54- 
89811, Provisional Publication No. 55-65269). As a water soluble dye, in order to acquire the 
stability of record liquid, generally the soluble high thing to water is used. Therefore, the ink-jet 
record object had the problem of producing bleeding of the color of a record portion easily, when 
water resistance was bad and generally spilt water. 

[0003] In order to improve such a waterproof defect, the structure of a color is changed or to 
prepare strong basic record liquid is tried (Provisional Publication No. 56-57862). Moreover, 
aiming at waterproof improvement, using the reaction of the recording paper and record liquid 
well is also performed (Provisional Publication No. 50-49004, Provisional Publication No. 57- 
36692, Provisional Publication No. 59-20696, Provisional Publication No. 59-146889). When these 
methods lack in versatility in that restrictions of the recording paper are received although the 
effect remarkable about the specific recording paper is obtained and it uses except the specific 
recording paper, with the record liquid which uses a water soluble dye, sufficient water 
resistance of a record object is not obtained in many cases. 

[0004] Moreover, although there are what distributed or dissolved the oil color in the high boiler, 
and a thing which dissolved the oil color in the volatile solvent as waterproof good record liquid, 
there are an odor of a solvent and a problem of discharge of a solvent and it is not desirable on 
environment. Moreover, there is a problem for which a solvent recovery etc. is needed depending 
on the installation of the case where a lot of record is performed, or equipment. Then, in order to 
receive the water resistance of a record object, and lightfastness, development of the record 
liquid which distributed the pigment to the drainage system medium is performed. In the record 
liquid for ink jets, the path of a nozzle is becoming thin and the particle diameter of a coloring 
agent is also turning minutely in connection with this as a printer is expected high resolution. 
However, it is although the lightfastness more than about the same transparency as a color, 
clear nature, and a color will become possible in the image formation to transparent base 
materials, such as an over head projector, if it is made detailed. In the record paper, when 
pigment-content powder type record liquid (moisture powder ink-jet record liquid) is used to a 
color dyeing recording paper fiber and a clear picture being acquired, the problem which a 
pigment falls and cannot conceal the color of the recording paper of a ground and by which clear 
nature is spoiled between fiber has occurred. This problem is becoming remarkable with detailed- 
ization of a pigment. A bad influence is caused to remarkable increase of viscosity, and 
regurgitation stability although an improvement is carried out to improvement in clear-izing by 



the increase in the aquosity resin which is a binder. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention solves the trouble of the above- 
mentioned conventional method, and relates to the record liquid for moisture powder ink jets 
with which transparent and clear quality of image is obtained. 
[0006] 

[Means for Solving the Problem] this invention relates to the record liquid for ink jets which 
contains a pigment, colloidal silica, and a chelating agent in a water liquid, and is characterized by 
the bird clapper. Furthermore, this invention relates to the above-mentioned record liquid for ink 
jets which contains a pigment 0.1 to 10% of the weight among record liquid. Furthermore, this 
invention relates colloidal silica to the above-mentioned record liquid for ink jets included 0.01 to 
5% of the weight among record liquid in 0.5 - 30 % of the weight, and a chelating agent 
Furthermore, this invention relates to the above-mentioned record liquid for ink jets which is 
chosen from the group which a pigment becomes from a Quinacridone system, a phthalocyanine 
system, an azo system, an isoindolinone system, dianthraquinonyl red series, the Indanthrene 
system, a perylene system, and carbon black and whose number is one. Furthermore, this 
invention relates to the above-mentioned record liquid for ink jets which contains an aquosity 
resin further. 
[0007] 

[Embodiments of the Invention] Especially if the pigment used for this invention does not 
dissolve in water, it is not limited. As an insoluble color, that which insolubilized a disperse dye, 
the water-insoluble nature color of the oil color or direct dye, acid dye, basic dye, etc. by lake- 
ization is also used. However, the color which dissolves in the synthetic resin to be used 
completely is excepted from this invention. 

[0008] As an example of a pigment, toluidine red, toluidine MARUN, a Hansa Yellow, Insoluble azo 
pigment, such as benzidine yellow and pyrazolone red, a Lithol Red, Soluble azo pigment, such as 
helio bordeaux, a pigment scarlet, and Permanent-Red 2B, Phthalocyanine systems, such as a 
copper phthalocyanine blue and a Phthalocyanine Green, Quinacridone systems, such as 
Quinacridone red and a Quinacridone Magenta, There are isoindolinone systems, such as 
perylene systems, such as perylene red and perylene Scarlett, isoindolinone yellow, and an 
isoindolinone orange, dianthraquinonyl red series, the Indanthrene system guided from a vat dye, 
carbon black, etc. 

[0009] The following pigment can be illustrated as such a pigment. A Color Index (C. I.) number 
shows. C. I. pigment yellow 12, 13, 14, 17, 20, 24, 74, 83, and 86 93, 109, 110, 117, 125, 137, 138, 
147, 148, 153, 154, 166, 161, the C.I. pigment oranges 13, 16, 36, 43, and 51, 55, 59, 61, the C.I. 
pigment red 9, 48, 49, 52, 53, 57, 97, 122, 123, 149, 168, 177, 180, 192, 215, 216, 217, 220, 223, 
224, 226, 227, 228, 238, and 240, C. I. pigment violet 19, 23, 29, 30, 37, 40, and 50, the C.I. 
pigment blues 15, 15:1, 15:4, 15:6, 22, 60, and 64, the C.I. pigment greens 7 and 36, C.I. pigment 
Brown 23, 25, and 26, C. I. pigment black 6 and 7 grades can be illustrated. 
[0010] As the diameter of a particulate material and the diameter of a primary particle of a 
desirable processing pigment, 1.0 micrometers or less of mean particle diameters are 0.2 
micrometers or less still more preferably in the measurement or the electron microscope by 
laser dispersion. When the diameter of a particulate material and primary particle of a pigment 
are 0.2 micrometers or more, you may carry out salt milling processing (processing which makes 
mineral salt a grinding assistant and makes the diameter of a primary particle of a pigment 
detailed mechanically, using a little solvent as a binder) for a pigment Moreover, you may use the 
surface treatment pigment to which the functional group was made to add on the surface of a 
pigment Filtration operation of an in [ that it is such a particle size / manufacture of record 
liquid ] is easy, and sedimentation's by the passage of time of record liquid decreases. 
[001 1] The anion of a silanol group and a hydroxy! group exists on the surface of a particle, and 
the colloidal silica in this invention makes the ultrafme particle of a silicic acid anhydride the 
colloidal solution, and contains and stabilizes soda as a sodium oxide, and the silica with the size 
(particle size of 1-100nm) of colloid is distributing it stably in a water liquid. The colloidal silica 
used in this invention uses the thing of the particle diameter of the size of the range of 5- 



100nm. It is 5~60nm to which it is desirable, a particle diameter is fine, and particle size 
distribution were equal. Moreover, two or more kinds from which a particle diameter differs may 
be used together, pH regulator can be adjusted suitably if needed, and a basic component or an 
acidic component can also be added. Specifically, snow tex (tradename by the Nissan chemistry 
company), RUDOKKUSU (Du Pont tradename), KATAROIDO (tradename by the catalyst 
chemistry company), an ardealite (tradename by the Asahi electrification company), etc. are 
mentioned. 

[0012] The weight ratio of colloidal silica is 1 - 15 % of the weight more preferably 0.5 to 30% of 
the weight in composition of record liquid. If there are few these amounts, the good ink of clear 
nature will not be obtained, and on the other hand, if this amount is large, ink with good 
preservation stability and **** stability will not be obtained. 

[0013] The chelating agent in this invention reacts with a metal ion, and builds a chelate ring. 
Ring formation happens by generation of covalent bond, coordinate bond, or its both sides. Since 
the effect of a chelating agent is in the supplement of a metal ion, it supplements with the metal 
ion of the front face of the colloidal silica contained in record liquid. For this reason, colloidal 
silica will be in a metastable state, it is condensed on space, and builds a film, its depression of 
coloring matter decreases, and its clear nature improves. However, if a chelating agent is not 
included, the clear nature at the time of considering as the record liquid of the alkali field which 
does not make a head corrode will fall. 

[0014] As a ligand which had two acidic groups as an example of a chelating agent, there are a 
malonic acid, oxalic acid, a phthalic acid, a glycolic acid, and a salicylic acid, for example. As a 
ligand with one acidic group and one un-acid coordination machine, there are an eight quinolinol, 
an acetylacetone, a truffe RUORO acetone, a dimethylglyoxime, a dithizone, and a 
salichlaldehyde. There are an ethylenediamine, 2, and 2'-bipyridine, 1, and a 10-phenanthroline as 
a ligand with two un-acid coordination machines. Ethylenediaminetetraacetic acid, a 
propylenediamine tetraacetic acid, a butylene diamine tetraacetic acid, pentylene diamine 
tetraacetic acids and these sodium salt, or an ammonium salt is mentioned as an amino 
polycarboxylic acid. In composition of the record liquid for ink jets, the weight ratio of a chelating 
agent is 0.01 - 5 % of the weight, and is 0.1 - 1 % of the weight preferably. If there are few 
amounts of a chelating agent than a minimum, the good ink of clear nature will not be obtained, 
and if [ than an upper limit ] more, ink with good preservation stability and regurgitation stability 
will not be obtained. 

[0015] It is more desirable to use the surfactant of anionic or Nonion nature, in order to have the 
performance which was especially excellent in transparency, clear nature, and distribution 
stability, although a surfactant may be used as a dispersant in order to distribute a pigment 
stably, without precipitating in the record liquid for ink jets. Colloidal silica is for condensing 
when the dispersant for the front face of colloidal silica being charged in minus as a reason using 
anionic or Nonion nature as a surfactant, and stabilizing a pigment is cation nature. As an anionic 
surfactant, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, Alkylaryl sulfonates, 
alkylnaphthalenesulfonate, A dialkyl sulfonate, a dialkyl sulfo succinic-acid salt, alkyl diaryl ether 
disulfon acid chloride, Alkyl phosphate, a polyoxyethylene-alkyl-ether sulfate, a polyoxyethylene- 
alkyl-aryl-ether sulfate, A naphthalene sulfonic-acid formalin condensate, polyoxyethylene alkyl 
phosphate, glycerol borate fatty acid ester, polyoxyethylene glycerol fatty acid ester, etc. can be 
illustrated. 

[0016] As a Nonion nature surfactant, polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl 
ether, a polyoxyethylene oxypropylene block copolymer, a sorbitan fatty acid ester, a polyoxy 
EKIREN sorbitan fatty acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid 
ester, polyoxyethylene fatty acid ester, polyoxyethylene alkylamine, a fluorine system, a silicon 
system, etc. can be illustrated. 

[0017] Although are not limited to especially the amount of the surfactant used, and 0.1 - 15% of 
the weight of the range is generally desirable to the total weight of ink, it is 0.1 - 10 % of the 
weight still more preferably. 

[0018] It is desirable especially desirable especially for making a printing recording characteristic 
good the distributed stability of record liquid and that pH of a water liquid is 7-10, and the record 



liquid for ink jets of this invention is the weak alkalinity of 7-9. When pH is six or less, the 
stability of record liquid produces condensation or gelling in the passage of time preferably, and 
the stability of colloidal silica is bad at ten or more. An amine, mineral salt, ammonia, a 
phosphoric acid, an acetic acid, etc. can be used for adjustment of pH. 

[0019] In the record liquid for ink jets of this invention, the water solvent used besides water 
prevents dryness in the nozzle portion of record liquid, and individualization of record liquid, and 
prevents injection of stable record liquid, and dryness by the passage of time of a nozzle. As 
such a water solvent, ethylene glycol, a diethylene glycol, A propylene glycol, a triethylene glycol, 
a triethylene glycol, A polyethylene glycol, a glycerol, a tetraethylene glycol, A dipropylene glycol, 
ketone alcohol, the diethylene-glycol monobutyl ether, Ethylene-glycol-monobutyl-ether 
ethylene glycol monoethyl ether, 1, 2-hexandiol, a N-methyl-2-pyrrolidone, a substitution 
pyrrolidone, 2 and 4, 6-hexane triol, tetrafurfuryl alcohol, 4-methoxy pentane non, etc. can be 
illustrated. 

[0020] In the record liquid for ink jets of this invention, in order to fix a pigment good, you may 
use an aquosity resin. As for this aquosity resin, the resin or the water-dispersion resin of 
dissolved water in fuel is used. As such an aquosity resin, there are a dissolved-water-in-fuel 
resin or water-dispersion resins, such as acrylic, styrene - acrylic, a polyester system, a 
polyamide system, and a polyurethane system. Making 0.5-10 % of the weight contain in the 
record liquid for ink jets uses these resins one to 5% of the weight desirable still more preferably. 
If fewer than 0.5 % of the weight, a coloring agent cannot fully be established. Moreover, when it 
increases more than 10 % of the weight, the regurgitation stability of record liquid may be 
reduced. In addition, although there is an inclination which makes viscosity of record liquid high 
when the resin of dissolved water in fuel is used as an aquosity resin, by the water-dispersion 
resin, viscosity can stop low and can improve the water resistance of a record object. If needed, 
neutralizers, such as ammonia, an amine, and inorganic alkali, can be adjusted suitably, and these 
resins can add them. 

[0021] Moreover, since an apparent drying property is early carried out in the purpose which 
speeds up the dryness to the paper of record liquid, a penetrating agent can be added. Glycol 
ethers, such as a methanol, ethanol, isopropyl alcohol, and the diethylene-glycol monobutyl 
ether, alkylene glycol, an alkylene diol, the polyethylene-glycol monochrome lauryl ether, a 
sodium lauryl sulfate, sodium dodecylbenzenesulfonate, a sodium oleate, sodium dioctyl 
sulfosuccinate, etc. can be used as such a penetrating agent When these have effect sufficient 
by the amount of 5 or less % of the weight used of record liquid and there are than this, they 
become less desirable [ start a blot of printing and a paper omission (print through) and ]. 
[ more ] 

[0022] An antifungal agent can also be added in order to prevent generating of mold in the 
record liquid of this invention. As for a concrete target, the amine salt of a sodium 
dehydroacetate, a sodium benzoate, sodium pyridine thione-1 -oxide, zinc pyridine thione-1- 
oxide, 1, 2-bends iso thiazoline-3-ON, and 1 -bends iso thiazoline-3-ON etc. is used, these — 
0.05- of record liquid — it can use about 1.0% of the weight Moreover, since generating of the 
bubble at the time of circulation of record liquid or movement, and manufacture of record liquid 
is prevented, a defoaming agent can also be added. 

[0023] It is possible to use it as a color, as long as there is no problem in water resistance and 
lightfastness for the purpose of adjustment of the hue of a pigment, grant of concentration, etc. 
since stability of distribution of a pigment may be worsened by use of a color — a pigment — it 
is necessary to stop to 25 or less % of the weight of use preferably 40 or less % of the weight As 
a color, that which insolubilized a disperse dye, the water-insoluble nature color of the oil color, 
direct dye, acid dye, basic dye, etc. by lake-ization, a reactive dye, a metallized dye, etc. are 
used. These colors have the desirable refining color from which mineral salt was removed. 
[0024] As an example of a color C. The I. direct blacks 17, 19, 32, 51, 71, 108, 146, 154, and 166, 
the C.I. ADDO blacks 2, 7, 24, 26, 31, 52, 63, 112, and 118, the C.I. basic black 2, C.I. direct blues 
6, 22, 25, and 71, 90, 106, the C.I. acid blues 9, 22, 40, 59, 93, 102, 104, 113, 117, 120, 167, 229, 
and 234, the C.I. basic blues 1, 3, 5, 7, 9, 24, 25, 26, 28, and 29, the C.I. direct red 1, 4, and 17, 28, 
83, the C.I. acid reds 1, 6, 32, 37, 51, 52, 80, 85, 87, 92, 94, 115, 180, 256, and 315, the 317.C.I. 



basic red 1, 2, 9, 12, 13, 14, and 37, the C.L direct yellow 12, 24, and 26, 98, the C.I. acid yellow 
11, 17, 23, 25, 29, 42, 61, and 71, the C.L basic yellow 11, the 28.C.L direct oranges 34, 39, 44, 46, 
and 60, the C.L direct violet 47 and 48, C. L direct Brown 109, the C.L direct green 59, the C.L 
acid oranges 7 and 19, the C.L acid violet 49, the C.L basic violet 7 and 14, and 27 grades can be 
illustrated. A urea, a dimethyl urea, etc. can also be added as other additives. 
[0025] The dispersing element of the pigment detailed — ization-processed about manufacture of 
record liquid, for example, a dispersant, [ whether it distributes in a sand mill, a homogenizer, a 
ball mill, a paint shaker, an ultrasonic disperses etc. by mixing water or an aquosity resin, an 
aquosity solvent, etc., and ] Or after kneading beforehand well in 2 roll mills, it distributes further 
in the above-mentioned sand mill etc., dilution, colloidal silica, a chelating agent, and other 
additives are mixed with water suitably, and record liquid is manufactured. A high-speed 
disperser besides stirring by the agitator using the usual feather, an emulsifier, etc. can perform 
mixed stirring. 

[0026] Record liquid is enough filtered with the filter of 3 micrometers or less of apertures 
before dilution or to the back. It is desirable to filter with a filter 0.45 micrometers or less still 
more preferably with a filter 1.0 micrometers or less preferably. In advance of filtration of a filter, 
by centrifugal separation, the thing of a big particle size can also be removed, blinding in filtration 
with a filter is lessened by this, and the duration of service of a filter becomes long. 
[0027] Although record liquid is based also on the method of a recording device, it is desirable to 
adjust as a liquid of viscosity 0.8 - 15 mPa-s (25 degrees C). 25 - 60 dyn/cm of surface tension 
is desirable, and the weak alkalinity of pH of 7-9 is desirable. 

[0028] Though it is aquosity, since the record liquid manufactured by this invention has 
remarkably good water resistance, it is suitably used as record liquid for ink jets, and it can also 
be used for the field of record objects, such as preparation in office, a sign, marking of the 
corrugated paper used for an out board use since lightfastness is further superior to the color 
type, numbering, and a bar code. 
[0029] 

[Example] Hereafter, this invention is explained based on an example. That it is with the example 
central part and % shows weight section and weight %, respectively. 
Example 1 [the creation method of a salt milling processing pigment] 
Crude copper phthalocyanine (Toyo Ink make) 250 section sodium chloride 2500 section 
diethylene glycol The 200 sections were taught to the 1 gallon kneader of stainless steel, and 
were kneaded for 3 hours. Next, this mixture was supplied to 2.5I. warm water, and it heated and 
stirred at about 80 degrees C. After stirring for about 1 hour and considering as the shape of a 
slurry, filtration and rinsing were repeated 5 times and the watercolor-pigment dispersing 
element (salt milling processing article) of 50% of solid contents was obtained except for the 
sodium chloride and the solvent The following raw material was paid to the sand mill, it 
distributed for 3 hours, and the concentration record liquid for ink jets was created. 
[0030] 

[The creation method of dark color record liquid] 

Indigo pigment (50% of salt milling processing article solid contents) . Section [ 30.0 / ] 
Dimethylamino Ethanol The 0.1 sections Dispersant (emulgen 420 by Kao Corp.) The 8.0 sections 
Purified water The 55.7 sections Glycerol The 6.0 sections Sodium OMAJIN (aurin company 
make) It mixed with the following after 0.2 partial powder. It filtration and filtered with the 0.45- 
micrometer membrane filter continuously by the 1 -micrometer membrane filter after mixture, 
and record liquid was manufactured. 
[0031] 

[The creation method of record liquid] 

The above-mentioned concentration record liquid . Section [ 16.7 / ] Colloidal Silica (Snow Tex 
30 by Nissan Chemistry Company) The 16.7 sections Dimethylamino ethanol The 0.1 sections 
Dispersant (emulgen 420 by Kao Corp.) The 1.2 sections Acrylic resin (Japanese polymer 
company make W-215) The 3.0 sections Sodium OMAJIN (aurin company make) The 0.2 sections 
Ethylenediaminetetraacetic acid sodium salt The 0.1 sections Glycerol The 10.0 sections Purified 
water The 52.0 sections. [0032] The filterability when obtaining record liquid was evaluated, 



viscosity and the mean particle diameter were evaluated as follows about the obtained record 
liquid, and the clear nature of the injection property when using this record liquid further, a 
printing state, and a record object, transparency, the water resistance of a record object, etc. 
were evaluated. A result is shown in Table 1. 

The amount currently filtered within [filterable] fixed time with the membrane filter (1 

micrometer and 0.45 micrometers) with a diameter of 90mm. 

It measured at 25 degrees C using [viscosity] Brookfield viscometer. 

It measured with the particle-size-distribution plan ("SALD-1100" by Shimadzu Corp.) of a 
[mean-particle-diameter] laser diffraction method. 

[Printing state] record liquid was put into the cartridge of Epson HG5130, and it recorded on the 
regular paper (Xerox Corp. make K). Visual evaluation of the printing state of a record object was 
carried out. 

The injection state of the nozzle under [injection property] continuation printing was evaluated 
with the printing object. 

Good: Continuation printing has been correctly carried out in a predetermined position. 
Defect: In spite of having carried out continuation printing, a deficit is not produced on the way 
or it is not printed in a predetermined position. 

When it recorded on a [waterproof] regular paper (Xerox Corp. make K), water was hung down to 
the recording surface or viewing estimated the existence of bleeding of the ink when being under 
water for 1 minute, and the flow broth of ink after drying what was printed. 

Viewing estimated the transparency when carrying out drawdown of the ink to the OHP sheet for 
[transparency] ink jets, and making it it in a 1.5-mil applicator. 

Drawdown was carried out to the [clear nature] regular paper (Xerox Corp. make K), and both C 
values of Munsell of viewing and a color machine machine (Nippon Denshoku Industries make 
sigma 80) compared clear nature. 

Drawdown was carried out to the [light-fast] regular paper (Xerox Corp. make K), the 
accelerated test was performed in the fadeometer (ultraviolet-rays long life fadeometer by the 
SUGA testing-machine company), and both delta E value of viewing and a color machine machine 
(Nippon Denshoku Industries make sigma 80) compared the grade of the tenebrescence of a 
color. 

[0033] Instead of the crude copper phthalocyanine of example 2 example 1, the Hansa-Yellow 
system yellow pigment (HOSUTA palm yellow H-3 by Hoechst A.G. G) 260 section was used, and 
the aquosity dispersing element (salt milling processing article) was obtained like the example 1. 
Then, the concentration record liquid for ink jets was created like the example 1. The record 
liquid for ink jets excellent in transparency and clear nature was obtained. An evaluation result is 
shown in Table 1. 

[0034] Instead of the crude copper phthalocyanine of example 3 example 1, the Quinacridone 
system red-pigments (HOSUTA palm pink E by Hoechst A.G.) 250 section was used, and the 
aquosity dispersing element (salt milling processing article) was obtained like the example 1. 
Then, the concentration record liquid for ink jets was created like the example 1. The record 
liquid for ink jets excellent in transparency and clear nature was obtained. An evaluation result is 
shown in Table 1. 

[0035] Instead of the crude copper phthalocyanine of example 4 example 1, the iso indoline 
system yellow pigment (PARIO toll yellow D-1819 by BASF A.G.) was used. The concentration 
record liquid for ink jets was created by the same method as an example 1, with the SQRUTOMI 
link of an example 1 not performed. The record liquid for ink jets excellent in transparency and 
clear nature was obtained. An evaluation result is shown in Table 1. 

[0036] Instead of the crude copper phthalocyanine of example 5 example 1, diamino JIAN truck 
nil system red pigments (chlromophtal red made from Ciba-Geigy A-2B) were used. The salt 
milling of an example 1 created the concentration record liquid for ink jets by the same method 
as an example 1, not carrying out. The record liquid for ink jets excellent in transparency and 
clear nature was obtained. An evaluation result is shown in Table 1. 

[0037] Instead of the crude copper phthalocyanine of example 6 example 1, the indanthrene 
system blue-pigment (Toyo Ink RIONO gene blue 6505) 250 section was used, and the aquosity 



dispersing element (salt milling processing article) was obtained like the example 1. Then, the 
concentration record liquid for ink jets was created like the example 1. The record liquid for ink 
jets excellent in transparency and clear nature was obtained. An evaluation result is shown in 
Table 1. 

[0038] Without carrying out the same salt milling down stream processing as an example 1 using 
example 7 carbon black, the following raw material was paid to the sand mill, it distributed for 3 
hours, and the concentration record liquid for ink jets was created. 

Carbon black (Mitsubishi Chemical # 2600) The 15.0 sections Dimethylamino ethanol The 0.1 
sections Dispersant (emulgen 420 by Kao Corp.) The 8.0 sections Purified water The 70.7 
sections Glycerol The 6.0 sections Make it be the same as that of an example 1 after that 
[ sodium OMAJIN (product made from aurin) 0.2 section ]. The record liquid for ink jets was 
created. The record liquid for ink jets excellent in transparency and clear nature was obtained. 
An evaluation result is shown in Table 1. 

[0039] What compensated with the insufficiency by the purified water except for colloidal silica 
and the chelating agent at the time of manufacture of record liquid about the pigment used in 
the one to example of comparison 7 examples 1-7 was used as the concentration record liquid 
for ink jets of the examples 1-7 of comparison, respectively. Evaluation is performed like an 
example and a result is shown in Table 2. 

the examples 8-1 1 of comparison — the result which performed evaluation like the example 
about a certain color type of record liquid (YMCBK) for ink jets is shown in Table 3 
[0040] In addition, when the natural dissolution of the record liquid obtained in the examples 1-7 
and the record liquid obtained in the examples 1-7 of comparison is carried out after one-week 
preservation and it is saved by the 60-degree C thermostat at -40 degrees C in January, it 
holds at -40 degrees C for 3 hours, and applies for 3 hours, and it is to 60 degrees C. When the 
temperature up was carried out, and it maintenance and cooled to -40 degrees C over 3 hours 
for 3 hours continuously at 60 degrees C and this was repeated for three days, in the case of 
which, there is also no generating of settlings, early viscosity was maintained, and the injection 
property was also stable. 
[0041] 
[Table 1] 
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[0042] 
[Table 2] 
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[0043] 
[Table 3] 
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[Effect of the Invention] The record liquid for ink jets which can enable high-definition printing 
which a printing record object has sufficient water resistance and sufficient lightfastness, and is 
satisfactory also to long-term preservation, and is further satisfactory also to blinding was able 
to be offered without having a bad influence on the picture grace of a record object, when this 
invention performs printing record to the so-called regular papers, such as acid paper currently 
used in general office etc., and alkaline paper. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] this invention relates to the record liquid which 
is excellent in the water resistance of a printing record object and lightfastness to the so-called 
regular papers, such as acid paper currently used in general office etc., and alkaline paper, about 
the record liquid for ink jets, and can perform record of high saturation. 
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PRIOR ART 

[Description of the Prior Art] Conventionally, as record liquid for ink jets, what dissolved water 
soluble dyes, such as acid dye, direct dye, and basic dye, in a glycol system solvent and water is 
used well (for example, Provisional Publication No. 53-61412, Provisional Publication No. 54- 
89811, Provisional Publication No. 55-65269). As a water soluble dye, in order to acquire the 
stability of record liquid, generally the soluble high thing to water is used. Therefore, the ink-jet 
record object had the problem of producing bleeding of the color of a record portion easily, when 
water resistance was bad and generally spilt water. 

[0003] In order to improve such a waterproof defect, the structure of a color is changed or to 
prepare strong basic record liquid is tried (Provisional Publication No. 56-57862). Moreover, 
aiming at waterproof improvement, using the reaction of the recording paper and record liquid 
well is also performed (Provisional Publication No. 50-49004, Provisional Publication No. 57- 
36692, Provisional Publication No. 59-20696, Provisional Publication No. 59-146889). When these 
methods lack in versatility in that restrictions of the recording paper are received although the 
effect remarkable about the specific recording paper is obtained and it uses except the specific 
recording paper, with the record liquid which uses a water soluble dye, sufficient water 
resistance of a record object is not obtained in many cases. 

[0004] Moreover, although there are what distributed or dissolved the oil color in the high boiler, 
and a thing which dissolved the oil color in the volatile solvent as waterproof good record liquid, 
there are an odor of a solvent and a problem of discharge of a solvent and it is not desirable on 
environment. Moreover, there is a problem for which a solvent recovery etc. is needed depending 
on the installation of the case where a lot of record is performed, or equipment. Then, in order to 
receive the water resistance of a record object, and lightfastness, development of the record 
liquid which distributed the pigment to the drainage system medium is performed. In the record 
liquid for ink jets, the path of a nozzle is becoming thin and the particle diameter of a coloring 
agent is also turning minutely in connection with this as a printer is expected high resolution. 
However, it is although the lightfastness more than about the same transparency as a color, 
clear nature, and a color will become possible in the image formation to transparent base 
materials, such as an over head projector, if it is made detailed. In the record paper, when 
pigment-content powder type record liquid (moisture powder ink-jet record liquid) is used to a 
color dyeing recording paper fiber and a clear picture being acquired, the problem which a 
pigment falls and cannot conceal the color of the recording paper of a ground and by which clear 
nature is spoiled between fiber has occurred. This problem is becoming remarkable with detailed- 
ization of a pigment. A bad influence is caused to remarkable increase of viscosity, and **** 
stability although an improvement is carried out to improvement in clear-izing by the increase in 
the water resin which is a binder. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The record liquid for ink jets which can enable high-definition printing 
which a printing record object has sufficient water resistance and sufficient lightfastness, and is 
satisfactory also to long-term preservation, and is further satisfactory also to blinding was able 
to be offered without having a bad influence on the picture grace of a record object, when this 
invention performs printing record to the so-called regular papers, such as acid paper currently 
used in general office etc., and alkaline paper. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention solves the trouble of the above- 
mentioned conventional method, and relates to the record liquid for moisture powder ink jets 
with which transparent and clear quality of image is obtained. 
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MEANS 



[Means for Solving the Problem] this invention relates to the record liquid for ink jets which 
contains a pigment, colloidal silica, and a chelating agent in a water liquid, and is characterized by 
the bird clapper. Furthermore, this invention relates to the above-mentioned record liquid for ink 
jets which contains a pigment 0.1 to 10% of the weight among record liquid. Furthermore, this 
invention relates colloidal silica to the above-mentioned record liquid for ink jets included 0.01 to 
5% of the weight among record liquid in 0.5 - 30 % of the weight, and a chelating agent. 
Furthermore, this invention relates to the above-mentioned record liquid for ink jets which is 
chosen from the group which a pigment becomes from a Quinacridone system, a phthalocyanine 
system, an azo system, an isoindolinone system, dianthraquinonyl red series, the Indanthrene 
system, a perylene system, and carbon black and whose number is one. Furthermore, this 
invention relates to the above-mentioned record liquid for ink jets which contains a water resin 
further. 
[0007] 

[Embodiments of the Invention] Especially if the pigment used for this invention does not 
dissolve in water, it is not limited. As an insoluble color, that which insolubilized a disperse dye, 
the water-insoluble nature color of the oil color or direct dye, acid dye, basic dye, etc. by lake- 
ization is also used. However, the color which dissolves in the synthetic resin to be used 
completely is excepted from this invention. 

[0008] As an example of a pigment, toluidine red, toluidine MARUN, a Hansa Yellow, Insoluble azo 
pigment, such as benzidine yellow and pyrazolone red, a Lithol Red, Soluble azo pigment, such as 
helio bordeaux, a pigment scarlet, and Permanent-Red 2B, Phthalocyanine systems, such as a 
copper phthalocyanine blue and a Phthalocyanine Green, Quinacridone systems, such as 
Quinacridone red and a Quinacridone Magenta, There are isoindolinone systems, such as 
perylene systems, such as perylene red and perylene Scarlett, isoindolinone yellow, and an 
isoindolinone orange, dianthraquinonyl red series, the Indanthrene system guided from a vat dye, 
carbon black, etc. 

[0009] The following pigment can be illustrated as such a pigment. A Color Index (C. L) number 
shows. C. L pigment yellow 12, 13, 14, 17, 20, 24, 74, 83, and 86 93, 109, 110, 117, 125, 137, 138, 
147, 148, 153, 154, 166, 161, the C.I. pigment oranges 13, 16, 36, 43, and 51, 55, 59, 61, the C.I. 
pigment red 9, 48, 49, 52, 53, 57, 97, 122, 123, 149, 168, 177, 180, 192, 215, 216, 217, 220, 223, 
224, 226, 227, 228, 238, and 240, C. I. pigment violet 19, 23, 29, 30, 37, 40, and 50, the C.I. 
pigment blues 15, 15:1, 15:4, 15:6, 22, 60, and 64, the C.I. pigment greens 7 and 36, C.I. pigment 
Brown 23, 25, and 26, C. I. pigment black 6 and 7 grades can be illustrated. 
[0010] As the diameter of a particulate material and the diameter of a primary particle of a 
desirable processing pigment, 1.0 micrometers or less of mean particle diameters are 0.2 
micrometers or less still more preferably in the measurement or the electron microscope by 
laser dispersion. When the diameter of a particulate material and primary particle of a pigment 
are 0.2 micrometers or more, you may carry out salt milling processing (processing which makes 
mineral salt a grinding assistant and makes the diameter of a primary particle of a pigment 
detailed mechanically, using a little solvent as a binder) for a pigment Moreover, you may use the 
surface treatment pigment to which the functional group was made to add on the surface of a 



pigment Filtration operation of an in [ that it is such a particle size / manufacture of record 
liquid ] is easy, and sedimentation's by the passage of time of record liquid decreases. 
[001 1] The anion of a silanol group and a hydroxyl group exists on the surface of a particle, and 
the colloidal silica in this invention makes the ultrafine particle of a silicic acid anhydride the 
colloidal solution, and contains and stabilizes soda as a sodium oxide, and the silica with the size 
(particle size of 1-100nm) of colloid is distributing it stably in a water liquid. The colloidal silica 
used in this invention uses the thing of the particle diameter of the size of the range of 5- 
100nm. It is 5~60nm to which it is desirable, a particle diameter is fine, and particle size 
distribution were equal. Moreover, two or more kinds from which a particle diameter differs may 
be used together, pH regulator can be adjusted suitably if needed, and a basic component or an 
acidic component can also be added. Specifically, snow tex (tradename by the Nissan chemistry 
company), RUDOKKUSU (Du Pont tradename), KATAROIDO (tradename by the catalyst 
chemistry company), an ardealite (tradename by the Asahi electrification company), etc. are 
mentioned. 

[0012] The weight ratio of colloidal silica is 1 - 15 % of the weight more preferably 0.5 to 30% of 
the weight in composition of record liquid. If there are few these amounts, the good ink of clear 
nature will not be obtained, and on the other hand, if this amount is large, ink with good 
preservation stability and regurgitation stability will not be obtained. 

[0013] The chelating agent in this invention reacts with a metal ion, and builds a chelate ring. 
Ring formation happens by generation of covalent bond, coordinate bond, or its both sides. Since 
the effect of a chelating agent is in the supplement of a metal ion, it supplements with the metal 
ion of the front face of the colloidal silica contained in record liquid. For this reason, colloidal 
silica will be in a metastable state, it is condensed on space, and builds a film, its depression of 
coloring matter decreases, and its clear nature improves. However, if a chelating agent is not 
included, the clear nature at the time of considering as the record liquid of the alkali field which 
does not make a head corrode will fall. 

[0014] As a ligand which had two acidic groups as an example of a chelating agent, there are a 
malonic acid, oxalic acid, a phthalic acid, a glycolic acid, and a salicylic acid, for example. As a 
ligand with one acidic group and one un-acid coordination machine, there are an eight quinolinol, 
an acetylacetone, a truffe RUORO acetone, a dimethylglyoxime, a dithizone, and a 
salichlaldehyde. There are an ethylenediamine, 2, and 2 , -bipyridine, 1, and a 10-phenanthroline as 
a ligand with two un-acid coordination machines. Ethylenediaminetetraacetic acid, a 
propylenediamine tetraacetic acid, a butylene diamine tetraacetic acid, pentylene diamine 
tetraacetic acids and these sodium salt, or an ammonium salt is mentioned as an amino 
polycarboxylic acid. In composition of the record liquid for ink jets, the weight ratio of a chelating 
agent is 0.01 - 5 % of the weight, and is 0.1 - 1 % of the weight preferably. If there are few 
amounts of a chelating agent than a minimum, the good ink of clear nature will not be obtained, 
and if [ than an upper limit ] more, ink with good preservation stability and regurgitation stability 
will not be obtained. 

[0015] It is more desirable to use the surfactant of anionic or Nonion nature, in order to have the 
performance which was especially excellent in transparency, clear nature, and distribution 
stability, although a surfactant may be used as a dispersant in order to distribute a pigment 
stably, without precipitating in the record liquid for ink jets. Colloidal silica is for condensing 
when the dispersant for the front face of colloidal silica being charged in minus as a reason using 
anionic or Nonion nature as a surfactant, and stabilizing a pigment is cation nature. As an anionic 
surfactant, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, Alkylaryl sulfonates, 
alkylnaphthalenesulfonate, A dialkyl sulfonate, the dialkyl sulfo succinate, alkyl diaryl ether 
disulfon acid chloride, Alkyl phosphate, a polyoxyethylene-alkyl-ether sulfate, a polyoxyethylene- 
alkyl-aryl~ether sulfate, A naphthalene sulfonic-acid formalin condensate, a polyoxyethylene 
alkyl phosphate, glycerol borate fatty acid ester, polyoxyethylene glycerol fatty acid ester, etc. 
can be illustrated. 

[0016] As a Nonion nature surfactant, polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl 
ether, a polyoxyethylene oxypropylene block copolymer, a sorbitan fatty acid ester, a polyoxy 
EKIREN sorbitan fatty acid ester, polyoxyethylene sorbitol fatty acid ester, a glycerine fatty acid 



ester, polyoxyethylene fatty acid ester, polyoxyethylene alkylamine, a fluorine system, a silicon 
system, etc. can be illustrated. 

[0017] Although are not limited to especially the amount of the surfactant used, and 0.1 - 15% of 
the weight of the range is generally desirable to the total weight of ink, it is 0.1 - 10 % of the 
weight still more preferably. 

[0018] It is desirable especially desirable especially for making a printing recording characteristic 
good the distributed stability of record liquid and that pH of a water liquid is 7-10, and the record 
liquid for ink jets of this invention is the weak alkalinity of 7-9. When pH is six or less, the 
stability of record liquid produces condensation or gelling in the passage of time preferably, and 
the stability of colloidal silica is bad at ten or more. An amine, mineral salt, ammonia, a 
phosphoric acid, an acetic acid, etc. can be used for adjustment of pH. 

[0019] In the record liquid for ink jets of this invention, the aquosity solvent used besides water 
prevents dryness in the nozzle portion of record liquid, and individualization of record liquid, and 
prevents injection of stable record liquid, and dryness by the passage of time of a nozzle. As 
such an aquosity solvent, ethylene glycol, a diethylene glycol, A propylene glycol, a triethylene 
glycol, a triethylene glycol, A polyethylene glycol, a glycerol, a tetraethylene glycol, A dipropylene 
glycol, the ketone alcohol, the diethylene-glycol monobutyl ether, Ethylene-glycol-monobutyl- 
ether ethylene glycol monoethyl ether, 1, 2-hexandiol, a N-methyl-2-pyrrolidone, a substitution 
pyrrolidone, 2 and 4, 6-hexane triol, tetrafurfuryl alcohol, 4-methoxy pentane non, etc. can be 
illustrated. 

[0020] In the record liquid for ink jets of this invention, in order to fix a pigment good, you may 
use an aquosity resin. As for this aquosity resin, the resin or the water-dispersion resin of 
dissolved water in fuel is used. As such an aquosity resin, there are a dissolved-water-in-fuel 
resin or water-dispersion resins, such as acrylic, styrene - acrylic, a polyester system, a 
polyamide system, and a polyurethane system. Making 0.5 - 10 % of the weight contain in the 
record liquid for ink jets uses these resins one to 5% of the weight desirable still more preferably. 
If fewer than 0.5 % of the weight, a coloring agent cannot fully be established. Moreover, when it 
increases more than 10 % of the weight, the regurgitation stability of record liquid may be 
reduced. In addition, although there is an inclination which makes viscosity of record liquid high 
when the resin of dissolved water in fuel is used as an aquosity resin, by the water-dispersion 
resin, viscosity can stop low and can improve the water resistance of a record object. If needed, 
neutralizers, such as ammonia, an amine, and inorganic alkali, can be adjusted suitably, and these 
resins can add them. 

[0021] Moreover, since an apparent drying property is early carried out in the purpose which 
speeds up the dryness to the paper of record liquid, a penetrating agent can be added. Glycol 
ethers, such as a methanol, ethanol, isopropyl alcohol, and the diethylene-glycol monobutyl 
ether, alkylene glycol, an alkylene diol, the polyethylene-glycol monochrome lauryl ether, a 
sodium lauryl sulfate, sodium dodecylbenzenesulfonate, a sodium oleate, sodium dioctyl 
sulfosuccinate, etc. can be used as such a penetrating agent. When these have effect sufficient 
by the amount of 5 or less % of the weight used of record liquid and there are than this, they 
become less desirable [ start a blot of printing and a paper omission (print through) and ]. 
[ more ] 

[0022] An antifungal agent can also be added in order to prevent generating of mold in the 
record liquid of this invention. As for a concrete target, the amine salt of a sodium 
dehydroacetate, a sodium benzoate, sodium pyridine thione-1 -oxide, zinc pyridine thione-1- 
oxide, 1, 2-bends iso thiazoline-3-ON, and 1 -bends iso thiazoline-3-ON etc. is used, these — 
0.05- of record liquid — it can use about 1.0% of the weight Moreover, since generating of the 
bubble at the time of circulation of record liquid or movement, and manufacture of record liquid 
is prevented, a defoaming agent can also be added. 

[0023] It is possible to use it as a color, as long as there is no problem in water resistance and 
lightfastness for the purpose of adjustment of the hue of a pigment, grant of concentration, etc. 
since stability of distribution of a pigment may be worsened by use of a color — a pigment — it 
is necessary to stop to 25 or less % of the weight of use preferably 40 or less % of the weight As 
a color, that which insolubilized a disperse dye, the water-insoluble nature color of the oil color, 



direct dye, acid dye, basic dye, etc. by lake-ization, a reactive dye, a metallized dye, etc. are 
used. These colors have the desirable refining color from which mineral salt was removed. 
[0024] As an example of a color C. The L direct blacks 17, 19, 32, 51, 71, 108, 146, 154, and 166, 
the C.I. ADDO blacks 2, 7, 24, 26, 31, 52, 63, 112, and 118, the C.L basic black 2, C.I. direct blues 
6, 22, 25, and 71, 90, 106, the C.I. acid blues 9, 22, 40, 59, 93, 102, 104, 113, 117, 120, 167, 229, 
and 234, the C.I. basic blues 1, 3, 5, 7, 9, 24, 25, 26, 28, and 29, the C.I. direct red 1, 4, and 17, 28, 
83, the C.L acid reds 1, 6, 32, 37, 51, 52, 80, 85, 87, 92, 94, 115, 180, 256, and 315, the 317.C.I. 
basic red 1, 2, 9, 12, 13, 14, and 37, the C.I. direct yellow 12, 24, and 26, 98, the C.I. acid yellow 
11, 17, 23, 25, 29, 42, 61, and 71, the C.I. basic yellow 11, the 28.C.I. direct oranges 34, 39, 44, 46, 
and 60, the C.L direct violet 47 and 48, C. L direct Brown 109, the C.L direct green 59, the C.I. 
acid oranges 7 and 19, the C.L acid violet 49, the C.L basic violet 7 and 14, and 27 grades can be 
illustrated. A urea, a dimethyl urea, etc. can also be added as other additives. 
[0025] The dispersing element of the pigment detailed — ization-processed about manufacture of 
record liquid, for example, a dispersant, [ whether it distributes in a sand mill, a homogenizer, a 
ball mill, a paint shaker, an ultrasonic disperser, etc. by mixing water or an aquosity resin, an 
aquosity solvent etc., and ] Or after kneading beforehand well in 2 roll mills, it distributes further 
in the above-mentioned sand mill etc., dilution, colloidal silica, a chelating agent, and other 
additives are mixed with water suitably, and record liquid is manufactured. A high-speed 
disperser besides stirring by the agitator using the usual feather, an emulsifier, etc. can perform 
mixed stirring. 

[0026] Record liquid is enough filtered with the filter of 3 micrometers or less of apertures 
before dilution or to the back. It is desirable to filter with a filter 0.45 micrometers or less still 
more preferably with a filter 1.0 micrometers or less preferably. In advance of filtration of a filter, 
by centrifugal separation, the thing of a big particle size can also be removed, blinding in filtration 
with a filter is lessened by this, and the duration of service of a filter becomes long. 
[0027] Although record liquid is based also on the method of a recording device, it is desirable to 
adjust as a liquid of viscosity 0.8 - 15 mPa-s (25 degrees C). 25 - 60 dyn/cm of surface tension 
is desirable, and the weak alkalinity of pH of 7-9 is desirable. 

[0028] Though it is aquosity, since the record liquid manufactured by this invention has 
remarkably good water resistance, it is suitably used as record liquid for ink jets, and it can also 
be used for the field of record objects, such as preparation in office, a sign, marking of the 
corrugated paper used for an out board use since lightfastness is further superior to the color 
type, numbering, and a bar code. 
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EXAMPLE 



[Example] Hereafter, this invention is explained based on an example. That it is with the example 
central part and % shows weight section and weight %, respectively. 
Example 1 [the creation method of a salt milling processing pigment] 

Crude copper phthalocyanine (Toyo Ink make) 250 section sodium chloride 2500 section 
diethylene glycol The 200 sections were taught to the 1 gallon kneader of stainless steel, and 
were kneaded for 3 hours. Next, this mixture was supplied to 2.5I. warm water, and it heated and 
stirred at about 80 degrees C. After stirring for about 1 hour and considering as the shape of a 
slurry, filtration and rinsing were repeated 5 times and the watercolor-pigment dispersing 
element (salt milling processing article) of 50% of solid contents was obtained except for the 
sodium chloride and the solvent. The following raw material was paid to the sand mill, it 
distributed for 3 hours, and the concentration record liquid for ink jets was created. 
[0030] 

[The creation method of dark color record liquid] 

Indigo pigment (50% of salt milling processing article solid contents) . Section [ 30.0 / ] 
Dimethylamino Ethanol The 0.1 sections Dispersant (emulgen 420 by Kao Corp.) The 8.0 sections 
Purified water The 55.7 sections Glycerol The 6.0 sections Sodium OMAJIN (aurin company 
make) It mixed with the following after 0.2 partial powder. It filtration and filtered with the 0.45- 
micrometer membrane filter continuously by the 1 -micrometer membrane filter after mixture, 
and record liquid was manufactured. 
[0031] 

[The creation method of record liquid] 

The above-mentioned concentration record liquid . Section [ 16.7 / ] Colloidal Silica (Snow Tex 
30 by Nissan Chemistry Company) The 16.7 sections Dimethylamino ethanol The 0.1 sections 
Dispersant (emulgen 420 by Kao Corp.) The 1.2 sections Acrylic resin (Japanese polymer 
company make W-215) The 3.0 sections Sodium OMAJIN (aurin company make) The 0.2 sections 
Ethylenediaminetetraacetic acid sodium salt The 0.1 sections Glycerol The 10.0 sections Purified 
water The 52.0 sections. [0032] The filterability when obtaining record liquid was evaluated, 
viscosity and the mean particle diameter were evaluated as follows about the obtained record 
liquid, and the clear nature of the injection property when using this record liquid further, a 
printing state, and a record object, transparency, the water resistance of a record object, etc. 
were evaluated. A result is shown in Table 1. 

The amount currently filtered within [filterable] fixed time with the membrane filter (1 

micrometer and 0.45 micrometers) with a diameter of 90mm. 

It measured at 25 degrees C using [viscosity] Brookfield viscometer. 

It measured with the particle-size-distribution plan ("SALD-1 100" by Shimadzu Corp.) of a 
[mean-particle-diameter] laser diffraction method. 

[Printing state] record liquid was put into the cartridge of Epson HG5130, and it recorded on the 
regular paper (Xerox Corp. make K). Visual evaluation of the printing state of a record object was 
carried out. 

The injection state of the nozzle under [injection property] continuation printing was evaluated 
with the printing object. 



Good: Continuation printing has been correctly carried out in a predetermined position. 
Defect: In spite of having carried out continuation printing, a deficit is not produced on the way 
or it is not printed in a predetermined position. 

When it recorded on a [waterproof] regular paper (Xerox Corp. make K), water was hung down to 
the recording surface or viewing estimated the existence of bleeding of the ink when being under 
water for 1 minute, and the flow broth of ink after drying what was printed. 

Viewing estimated the transparency when carrying out drawdown of the ink to the OHP sheet for 
[transparency] ink jets, and making it it in a 1.5-mil applicator. 

Drawdown was carried out to the [clear nature] regular paper (Xerox Corp. make K), and both C 
values of Munsell of viewing and a color machine machine (Nippon Denshoku Industries make 
sigma 80) compared clear nature. 

Drawdown was carried out to the [light-fast] regular paper (Xerox Corp. make K), the 
accelerated test was performed in the fadeometer (ultraviolet-rays long life fadeometer by the 
SUGA testing-machine company), and both delta E value of viewing and a color machine machine 
(Nippon Denshoku Industries make sigma 80) compared the grade of the tenebrescence of a 
color. 

[0033] Instead of the crude copper phthalocyanine of example 2 example 1, the Hansa-Yellow 
system yellow pigment (HOSUTA palm yellow H-3 by Hoechst A.G. G) 260 section was used, and 
the water dispersing element (salt milling processing article) was obtained like the example 1. 
Then, the concentration record liquid for ink jets was created like the example 1. The record 
liquid for ink jets excellent in transparency and clear nature was obtained. An evaluation result is 
shown in Table 1. 

[0034] Instead of the crude copper phthalocyanine of example 3 example 1, the Quinacridone 
system red-pigments (HOSUTA palm pink E by Hoechst A.G.) 250 section was used, and the 
water dispersing element (salt milling processing article) was obtained like the example 1. Then, 
the concentration record liquid for ink jets was created like the example 1. The record liquid for 
ink jets excellent in transparency and clear nature was obtained. An evaluation result is shown in 
Table 1. 

[0035] Instead of the crude copper phthalocyanine of example 4 example 1, the iso indoline 
system yellow pigment (PARIO toll yellow D-1819 by BASF A.G.) was used. The concentration 
record liquid for ink jets was created by the same method as an example 1, with the SORUTOMI 
link of an example 1 not performed. The record liquid for ink jets excellent in transparency and 
clear nature was obtained. An evaluation result is shown in Table 1. 

[0036] Instead of the crude copper phthalocyanine of example 5 example 1, diamino JIAN truck 
nil system red pigments (chlromophtal red made from Ciba-Geigy A-2B) were used. The salt 
milling of an example 1 created the concentration record liquid for ink jets by the same method 
as an example 1, not carrying out. The record liquid for ink jets excellent in transparency and 
clear nature was obtained. An evaluation result is shown in Table 1. 

[0037] Instead of the crude copper phthalocyanine of example 6 example 1, the indanthrene 
system blue-pigment (Toyo Ink RIONO gene blue 6505) 250 section was used, and the water 
dispersing element (salt milling processing article) was obtained like the example 1. Then, the 
concentration record liquid for ink jets was created like the example 1. The record liquid for ink 
jets excellent in transparency and clear nature was obtained. An evaluation result is shown in 
Table 1. 

[0038] Without carrying out the same salt milling down stream processing as an example 1 using 
example 7 carbon black, the following raw material was paid to the sand mill, it distributed for 3 
hours, and the concentration record liquid for ink jets was created. 

Carbon black (Mitsubishi Chemical # 2600) The 15.0 sections Dimethylamino ethanol The 0.1 
sections Dispersant (emulgen 420 by Kao Corp.) The 8.0 sections Purified water The 70.7 
sections Glycerol The 6.0 sections Make it be the same as that of an example 1 after that 
[ sodium OMAJIN (product made from aurin) 0.2 section ]. The record liquid for ink jets was 
created. The record liquid for ink jets excellent in transparency and clear nature was obtained. 
An evaluation result is shown in Table 1. 

[0039] What compensated with the insufficiency by the purified water except for colloidal silica 



and the chelating agent at the time of manufacture of record liquid about the pigment used in 
the one to example of comparison 7 examples 1-7 was used as the concentration record liquid 
for ink jets of the examples 1-7 of comparison, respectively. Evaluation is performed like an 
example and a result is shown in Table 2. 

the examples 8-11 of comparison — the result which performed evaluation like the example 
about a certain color type of record liquid (YMCBK) for ink jets is shown in Table 3 
[0040] In addition, when the natural dissolution of the record liquid obtained in the examples 1-7 
and the record liquid obtained in the examples 1-7 of comparison is carried out after one-week 
preservation and it is saved by the 60-degree C thermostat at -40 degrees C in January, it 
holds at -40 degrees C for 3 hours, and applies for 3 hours, and it is to 60 degrees C. When the 
temperature up was carried out, and it maintenance and cooled to -40 degrees C over 3 hours 
for 3 hours continuously at 60 degrees C and this was repeated for three days, in the case of 
which, there is also no generating of settlings, early viscosity was maintained, and the injection 
property was also stable. 
[0041] 
[Table 1] 
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[Table 2] 
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[Table 3] 
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